PATENT ABSTRACTS OF JAPAN 



(1 1)Publication number : 2001-332905 
(43)Date of publication of application : 30.11.2001 

H01P 1/203 
H01P 1/208 
H01P 7/08 

(21 )Application number : 2000- (71 Applicant : MURATA MFG CO LTD 
151756 

(22)Date of filing : 23.05.2000 (72)lnventor : KAMINAMI SEIJI 

MIZOGUCHI NAOKI 
OKAMURA NAOTAKE 
BAN DAI HARUFUMI 



(54) DUAL-MODE BAND PASS FILTER 



(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a dual-mode band pass filter capable of 



(51)lnt.CI. 




miniaturization and easy and markedly control of the coupling degree or band 
width and improved in flexibility of design. 

SOLUTION: In a dual mode band pass filter 1, a metal film 3 constitutates a 
resonator on the first principal side of a dielectric substrate 2 or at a certain 
height position on the dielectric substrate, at least one ground electrode 4 is 
formed so as to face the metal film 3 via a dielectric substrate layer, input/ output 
coupling circuits 5 and 6 are coupled to the metal film 3 and at one part of an 
area, where the metal film 3 and the ground electrode 4 are faced to each other, 
dielectric substrate parts 2a and 2b of a dielectric constant different from the 
remaining part are formed, so as to couple two of resonance. 
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CLAIMS 



[Claim(s)] 

[Claim 1] So that it may counter through the metal membrane currently partially 
formed in the height location with the dielectric substrate which has the 1st and 
2nd principal plane, and the 1st principal plane of said dielectric substrate or a 
dielectric substrate, said metal membrane, and a dielectric substrate layer At 
least one ground electrode formed in the 2nd principal plane of a dielectric 
substrate, or a dielectric substrate, So that it may have the I/O coupled circuit of 
the pair combined in a part which is different in said metal membrane and two 
resonance modes generated by said metal membrane may join together The 
dual mode band pass filter carried out if a part of specific inductive capacity of 
the dielectric substrate of the field where said metal membrane and said ground 
electrode have countered through the dielectric substrate layer is the remaining 
specific inductive capacity and ** of a part. 

[Claim 2] The dual mode band pass filter according to claim 1 with which the part 
carried out if the specific inductive capacity of said dielectric substrate layer is ** 
is constituted by the cavity established in the dielectric substrate. 
[Claim 3] So that it may counter through the metal membrane partially formed in 
the height location with the dielectric substrate which has the 1st and 2nd 
principal plane, and the 1st principal plane of said dielectric substrate or a 
dielectric substrate, said metal membrane, and a dielectric substrate layer At 
least one ground electrode formed in the 2nd principal plane of a dielectric 



substrate, or a dielectric substrate, So that it may have the I/O coupled circuit of 
the pair combined in a part which is different in said metal membrane and two 
resonance modes produced in said metal membrane may join together The dual 
mode band pass filter characterized by forming a through tube or notching in said 
ground electrode in the part which said metal membrane and ground electrode 
have countered. 

[Claim 4] The dual mode band pass filter according to claim 1 to 3 with which the 
metal membrane is formed in the 1st principal plane of said dielectric substrate, 
and the ground electrode is formed in the 2nd principal plane. 
[Claim 5] The dual mode band pass filter according to claim 1 to 4 said whose 
metal membrane is the configuration which has a longitudinal direction and the 
direction of a short hand. 

[Claim 6] The flat-surface configuration of said metal membrane is a rectangle, a 
rhombus, a regular polygon, and the dual mode band pass filter according to 
claim 1 to 5 that is circular or an ellipse form. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the dual mode band pass filter 
used as a band-pass filter in the transmitter of a microwave - millimeter wave 
band. 
[0002] 

[Description of the Prior Art] Conventionally, the dual mode band pass filter is 
variously proposed as a band pass filter used in a high frequency field 
(MINIATURE DUAL MODE MICROSTRIP FILTERS, J.A.Curtis and 
S.J.Fiedziuszko, 1991 IEEE MTT-S Digest, etc.). 

[0003] Drawing 13 and drawing 14 are each typical top view for explaining the 
conventional dual mode band pass filter. In the band pass filter 200 shown in 
drawing 13 , the circular electric conduction film 201 is formed on the dielectric 
substrate (not shown). The I/O coupled circuit 202 and the I/O coupled circuit 203 
are combined with this electric conduction film 201 so that the include angle of 90 
degrees may be made mutually. And the tip disconnection stub 204 is formed in 
the location which makes the include angle of 45 degrees of central angles to the 
part by which the above-mentioned I/O coupled circuit 203 is arranged. The 
resonance mode which is two from which resonance frequency differs by this is 
combined, and the band pass filter 200 is constituted so that it may operate as a 
dual mode band pass filter. Moreover, in the dual mode band pass filter 210 
shown in drawing 14 , the square electric conduction film 21 1 is formed on the 
dielectric substrate. The I/O coupled circuit 212,213 is combined with this electric 
conduction film 21 1 so that the include angle of 90 degrees may be made 
mutually. Moreover, the corner section with a location of 135 degrees is missing 
to the I/O coupled circuit 213. by preparing lack partial 211a, if the resonance 
frequency of two resonance modes is **, it carries out - having - **** - this - 
resonance in the mode whose number is two is combined and a band pass filter 
210 operates as a dual mode band pass filter. 

[0004] On the other hand, it replaces with the circular electric conduction film, 



and the dual mode filter using the circular ring-like electric conduction film is also 
proposed (JP,9-139612,A, JP,9-162610,A, etc.). That is, the dual mode filter 
which arranges an I/O coupled circuit so that the include angle of 90 degrees of 
central angles may be made, and comes to prepare a tip disconnection stub to a 
part of ring-like transmission line as well as the dual mode band pass filter shown 
in drawing 13 is indicated using the circular ring-like ring transmission line. 
[0005] Moreover, the dual mode filter using the same ring-like transmission line is 
indicated by JP, 6-1 12701, A. As shown in drawing 15 , the ring resonator with 
which the circular ring-like electric conduction film 222 is formed on the dielectric 
substrate consists of this dual mode filter 221 . Here, to the circular ring-like 
electric conduction film 222, four terminals 223-226 are constituted so that 90 
degrees may be made mutually. Two terminals 223,224 arranged in the location 
which makes the include angle of 90 degrees mutually among four terminals are 
combined with the I/O coupled circuit 227,228, and the two remaining terminals 
225,226 are connected through the feedback circuit 230. 
[0006] The orthogonal mode resonance which is not mutually combined by the 
above-mentioned configuration in the ring resonator which consists of the one 
strip line is produced, and the purport which can control degree of coupling by 
the above-mentioned feedback circuit 230 is indicated. 
[0007] 

[Problem(s) to be Solved by the Invention] In the conventional dual mode band 
pass filter shown in drawing 13 and drawing 14 , by forming one electric 
conduction film pattern, two steps of band pass filters can be constituted, 
therefore the miniaturization of a band pass filter can be attained. 
[0008] However, in the electric conduction film pattern of a round shape or a 
square, since it had the configuration which separates the above-mentioned 
specific include angle and combines an I/O coupled circuit, degree of coupling 
could not be enlarged but there was a fault that a large passband could not be 
obtained. 

[0009] Moreover, in the band pass filter circular [ electric conduction / 201 ] and 



shown in drawing 14 with the band pass filter shown in drawing 13 , the square 
and the configuration are limited for the electric conduction film 211. Therefore, 
there was also a problem that the degree of freedom of a design was low. 
[0010] Moreover, there was a problem that it was difficult for JP,9-139612,A or 
JP,9-162610,A also in the dual mode band pass filter using a ring-like resonator 
like a publication to enlarge degree of coupling similarly, and the configuration of 
a ring-like resonator was limited. 

[001 1] On the other hand, by using a feedback circuit 230 for JP,6-1 12701 ,A 
mentioned above with the dual mode filter 221 of a publication, adjustment of 
degree of coupling is performed and it is supposed that broadband-ization is 
attained. However, there was a problem that a feedback circuit 230 was required 
for this advanced technology with the dual mode filter of a publication, and 
circuitry made it complicated. In addition, it was limited too that the configuration 
of a ring-like resonator is in a circle, and there was a problem that the degree of 
freedom of a design was low. 

[0012] The purpose of this invention can enlarge degree of coupling, adjustment 
of degree of coupling is still easier for it, it not only can attain a miniaturization, 
but it can realize [ it can cancel the fault of the conventional technique mentioned 
above, ] a large passband easily, and is to offer the dual mode band pass filter 
which was further excellent in the degree of freedom of a design. 
[0013] 

[Means for Solving the Problem] The dielectric substrate which has the 1st and 
2nd principal plane according to the large aspect of affairs of the 1st invention, 
So that it may counter through the metal membrane currently partially formed in 
the height location with the 1st principal plane of said dielectric substrate, or a 
dielectric substrate, said metal membrane, and a dielectric substrate layer At 
least one ground electrode formed in the 2nd principal plane of a dielectric 
substrate, or a dielectric substrate, So that it may have the I/O coupled circuit of 
the pair combined in a part which is different in said metal membrane and two 
resonance modes generated by said metal membrane may join together The 



dual mode band pass filter carried out if a part of specific inductive capacity of a 
dielectric substrate is the remaining specific inductive capacity and ** of a part in 
the field to which said metal membrane and said ground electrode have 
countered through the dielectric substrate layer is offered. 
[0014] In the dual mode band pass filter concerning the 1st invention the lower 
layer line and abbreviation which connect the joint conversion to the metal 
membrane of the I/O coupled circuit of a pair -- two resonance modes, an parallel 
direction and the direction which intersects perpendicularly with this lower layer 
line at a list, -- being generated -- this - so that two resonance modes may join 
together It is carried out if the specific inductive capacity of some dielectric 
substrate layers of the field where the metal membrane and the ground electrode 
have countered through the dielectric substrate layer is the remaining specific 
inductive capacity and remaining ** of a part. That is, one resonance mode 
changes the resonance frequency in response to effect between two resonance 
modes by the dielectric substrate part from which the above-mentioned specific 
inductive capacity differs, and two resonance joins together by it. Since in other 
words it is carried out if a part of specific inductive capacity of the above- 
mentioned dielectric substrate layer is ** so that two resonance modes may be 
combined, it operates as a dual mode band pass filter. 
[0015] The part carried out if the specific inductive capacity of the above- 
mentioned dielectric substrate layer is ** is constituted from a specific aspect of 
affairs with this invention by the cavity established in the dielectric substrate. The 
dielectric substrate which has the 1st and 2nd principal plane according to the 
large aspect of affairs of invention of the 2nd of this application, So that it may 
counter through the metal membrane partially formed in the height location with 
the 1st principal plane of said dielectric substrate, or a dielectric substrate, said 
metal membrane, and a dielectric substrate layer At least one ground electrode 
formed in the 2nd principal plane of a dielectric substrate, or a dielectric substrate, 
So that it may have the I/O coupled circuit of the pair combined in a part which is 
different in said metal membrane and two resonance modes produced in said 



metal membrane may join together In the part which said metal membrane and 
ground electrode have countered, the dual mode band pass filter characterized 
by forming a through tube or notching in said ground electrode is offered. 
[0016] In invention of the 2nd of this application, in the part which the metal 
membrane and the ground electrode have countered, a through tube or notching 
is formed in the ground electrode so that two resonance modes may join together, 
namely, the lower layer line and abbreviation which connect the joint conversion 
to the metal membrane of the I/O coupled circuit of a pair - although the 
resonance mode spread in the two directions of the direction which intersects 
perpendicularly with this lower layer line at an parallel direction list arises, one 
resonance mode changes the resonance frequency in response to effect by the 
above-mentioned through tube or notching. That is, the above-mentioned 
through tube or notching is formed so that one resonance mode may be 
combined with the resonance mode of another side, and one resonance electric 
field or resonance current of resonance mode may be affected. Therefore, two 
resonance modes are combined by the above-mentioned through tube or 
notching, and it operates as a dual mode band pass filter. 
[0017] On the specific aspect of affairs of the 1st and the 2nd invention, the metal 
membrane is formed in the 1st principal plane of said dielectric substrate, and the 
ground electrode is formed in the 2nd principal plane. On other specific aspects 
of affairs of the dual mode band pass filter concerning the 1 st and 2nd invention, 
said metal membrane is the configuration which has a longitudinal direction and 
the direction of a short hand further. 

[0018] On still more nearly another specific aspect of affairs of the 1st and the 
2nd invention, the flat-surface configuration of said metal membrane is a 
rectangle, a rhombus, a regular polygon, a round shape, or an ellipse form. 
[0019] 

[Embodiment of the Invention] This invention is clarified by explaining the 
concrete example of this invention hereafter. 

[0020] Drawing 1 is a perspective view for explaining the dual mode band pass 



filter concerning the 1 st example of this invention, and drawing 2 is the top view 
showing the important section typically. The dual mode band pass filter 1 has the 
rectangle tabular dielectric substrate 2. Since a resonator is constituted, the 
metal membrane 3 which consists of Cu is formed in the top face of the dielectric 
substrate 2. The metal membrane 3 is partially formed on the dielectric substrate 
2. A metal membrane 3 has a rectangular configuration in this example. That is, 
a metal membrane 3 is a configuration which has a longitudinal direction and the 
direction of a short hand. 

[0021] In this example, as for the metal membrane 3, the die length of 1 .6mm 
and a shorter side is set to 1 .4mm for the die length of a long side. But the 
dimension of a metal membrane 3 is not limited to this, but can be suitably 
changed according to the center frequency and bandwidth which are considered 
as a request. 

[0022] On the top face of the dielectric substrate 2, shorter sides 3a and 3b and a 
predetermined gap are separated to a metal membrane 3, and the I/O coupled 
circuits 5 and 6 are combined with it. The I/O coupled circuits 5 and 6 have the 
patterns 5a and 6a for I/O capacity formation which are the parts combined with 
a metal membrane 3, and the microstrip lines 5b and 6b connected to the 
patterns 5a and 6a for I/O capacity formation. 

[0023] In addition, as long as it is a part which is different about the joint to the 
metal membrane 3 of the I/O coupled circuits 5 and 6, it is not limited to the 
location of illustration. The ground electrode 4 is formed in the whole surface on 
the inferior surface of tongue of the dielectric substrate 2. 
[0024] In the band pass filter 1 of this example, the dielectric substrate 2 is not 
constituted uniformly but it has a part for the dielectric substrate layer from which 
specific inductive capacity differs. That is, partial 2a with big specific inductive 
capacity and 2b are relatively formed among the fields where the metal 
membrane 3 and the ground electrode 4 have countered the dielectric substrate 
2. Partial 2a with this big specific inductive capacity and 2b are set to specific- 
inductive-capacity epsilonr=17 by this example, and specific inductive capacity of 



the remaining dielectric substrate part is set to epsilonr=7. In long sides [ of the 
rectangular metal membrane 3 / 3c and 3d ] near a center, partial 2a with high 
specific inductive capacity and 2b are formed so that these long sides 3c and 3d 
may be met. Moreover, the flat-surface configuration is a rectangle, and in the 
thickness direction of the dielectric substrate 2, partial 2a with high specific 
inductive capacity and 2b are formed so that an inferior surface of tongue may be 
reached [ from the top face of the dielectric substrate 2 ]. 
[0025] After not being limited especially about the approach of constituting the 
dielectric substrate 2 so that it may have partial 2a with high specific inductive 
capacity, 2b, and the remaining part, but obtaining the dielectric substrate 2, a 
through tube can be formed in the part in which dielectric substrate partial 2a and 
2b are prepared, and it can form by filling up this through tube with dielectric 
materials with high specific inductive capacity. Or after obtaining a rectangular 
dielectric substrate, partial 2a with high specific inductive capacity and 2b may be 
formed by making the part of specific inductive capacity which is relatively 
equivalent to high partial 2a and 2b apply and carry out thermal diffusion of the 
component of a substrate, and the element which reacts. 
[0026] In this example, the dielectric substrate 2 consists of oxides, such as Mg, 
Si, and aluminum, and, as for high partial 2a and 2b, in addition to oxides, such 
as Mg, Si, and aluminum, the oxide of calcium or Ti is added relatively [ specific 
inductive capacity ]. 

[0027] Moreover, although high partial 2a and the flat-surface configuration of 2b 
are rectangles relatively [ the above-mentioned specific inductive capacity ], the 
shorter side is constituted so that it may have the dimension 200 micrometers 
and whose long side are 600 micrometers. 

[0028] In the dual mode band pass filter 1 of this example, an output is taken out 
between another side of the I/O coupled circuits 5 and 6, and the ground 
electrode 4 by impressing input voltage between one side of the I/O coupled 
circuits 5 and 6, and the ground electrode 4. In this case, since a metal 
membrane 3 has a rectangular configuration and high partial 2a and 2b are 



formed relatively [ the above-mentioned specific inductive capacity ], resonance 
in the two modes is combined and it operates as a dual mode band pass filter. 
This is because it is constituted so that partial 2a with specific inductive capacity 
high in upper diagnosis pair and 2b may combine two resonance produced in a 
metal membrane 3. This is explained with reference to drawing 3 - drawing 7 . 
[0029] Drawing 3 is the perspective view showing the resonator 51 prepared for 
the comparison. If it removes that high partial 2a and 2b are not prepared 
relatively [ specific inductive capacity ], it consists of resonators 51 like the dual 
mode band pass filter 1 of the above-mentioned example. The frequency 
characteristics of this resonator 51 are shown in drawing 4 . 
[0030] The continuous line A and broken line B of drawing 4 show the reflection 
property and passage property of a resonator 51 , respectively. Although two 
resonance shown by the arrow head C and the arrow head D has appeared so 
that clearly from drawing 4 , two resonance has appeared in the detached 
building or the frequency location, and is not combined. The resonance which 
meets in the direction parallel to the direction to which the joint of the I/O coupled 
circuits 5 and 6 combined with the metal membrane 3 is connected with a 
resonator 51 of a long side, i.e., the direction of a metal membrane 3, and the 
resonance which meets in the direction of a shorter side, i.e., direction, which 
intersects perpendicularly with this long side arise. The resonance shown by the 
arrow head C of drawing 4 is resonance which meets in the above-mentioned 
long side direction, and the resonance shown by the arrow head D is resonance 
which meets in the direction of a shorter side. 

[0031] Two resonance has appeared in a different frequency location, and is not 
combined so that clearly from drawing 4 . That is, it does not operate as a band 
pass filter. When invention-in-this-application persons measured the resonance 
electric field in the above-mentioned resonator 51 using the electromagnetic-field 
simulator (the product made from Hewlett Packard, lot number:HFSS), the result 
shown in drawing 5 and drawing 6 was obtained. 

[0032] That is, in Resonance C, it was confirmed that resonance electric field 



become strong in the part shown with the broken line E of drawing 5 , i.e., the 
part which meets shorter sides 3a and 3b in long sides [ 3c and 3d ] both sides. 
[0033] On the other hand, in the resonance which meets in the direction of a 
shorter side, as a broken line F showed to drawing 6 , it was confirmed that 
resonance electric field become strong in long side 3c of a metal membrane 3 
and about 3d. When invention-in-this-application persons adjusted the resonance 
electric field for one resonance as a result of taking into consideration the above- 
mentioned resonance electric-field distribution, and bringing the resonance 
frequency of Resonance C and Resonance D close by it, they found out that a 
band pass filter could be constituted. 

[0034] In the dual mode band pass filter 1 of the 1st example, by forming high 
partial 2a and 2b relatively [ the above-mentioned specific inductive capacity ] in 
long sides [ 3c and 3d ] near an abbreviation center, the resonance frequency of 
the resonance D which meets in the direction of a shorter side, i.e., the 
resonance shown in drawing 4 , is reduced on the basis of the above knowledge, 
and two resonance is combined with it. In other words, high partial 2a and 2b are 
formed relatively [ specific inductive capacity ] so that two resonance may join 
together. 

[0035] The frequency characteristics of the dual mode band pass filter 1 of this 
example are shown in drawing 7 . The continuous line G of drawing 7 shows a 
reflection property, and a broken line H shows a passage property. Moreover, a 
continuous line A and a broken line B also show collectively the frequency 
characteristics of the resonator 51 mentioned above for a comparison. 
[0036] In the dual mode band pass filter 1 of this example, it turns out that two 
resonance joins together and it can operate as a band pass filter so that clearly 
from drawing 7 . 

[0037] In the dual mode band pass filter 1 of this example When the above- 
mentioned specific inductive capacity adjusts high partial 2a and a specific- 
inductive-capacity difference with the remaining part of 2b and specific inductive 
capacity adjusts the area of high partial 2a, the flat-surface configuration of 2b, 



and this flat-surface configuration relatively It can do [ adjusting easily the 
resonance frequency of the resonance spread in the direction of a shorter side 
or ], and while two resonance is certainly combinable with it, the band pass filter 
property of the bandwidth considered as a request can be acquired easily. 
[0038] In addition, in the 1st example, although specific inductive capacity 
prepared high partial 2a and 2b in the center of a long side side relatively, 
specific inductive capacity may prepare the remaining dielectric substrate part 
and a different part in a shorter side side. In that case, since the resonance 
frequency of the resonance spread along a long side will be influenced, 
compared with the remaining part, specific inductive capacity should just prepare 
a low part in a shorter side side relatively as a part from which specific inductive 
capacity differs. 

[0039] Drawing 8 is a typical top view where specific inductive capacity shows 
the modification in which the low part was prepared relatively to the shorter side 
3a [ of a metal membrane 3 ], and 3b side. In the dual mode band pass filter 1 1 
of this example, a metal membrane 3 sets caudad and Cavities 2c and 2d are 
established in the dielectric substrate 2. In the field to which the metal membrane 
3 and the ground electrode have countered, Cavities 2c and 2d are formed in the 
center of shorter side abbreviation so that the shorter sides 3a and 3b of a metal 
membrane 3 may be met. The flat-surface configuration is made into the 
configuration of an abbreviation rectangle, and Cavities 2c and 2d have the 
dimension whose long side the shorter side of this rectangle is 200 micrometers, 
and is 600 micrometers. Moreover, Cavities 2c and 2d are formed so that it may 
pierce through the dielectric substrate 2 on the inferior surface of tongue from a 
top face. But it is not necessary to necessarily penetrate Cavities 2c and 2d. 
[0040] Since the specific inductive capacity in Cavities 2c and 2d turns into 
specific inductive capacity of air, it is epsilonr=1. The frequency characteristics of 
the dual mode band pass filter 1 1 of this modification are shown in drawing 9 . In 
drawing 9 , a continuous line I shows a reflection property and a broken line J 
shows a passage property. For a comparison, the frequency characteristics of 



the resonator 51 mentioned above are combined, and a continuous line A and a 
broken line B show them. 

[0041] Since the above-mentioned cavities 2c and 2d are established in the 
shorter side side of a metal membrane 3 at the dielectric substrate 2 according to 
this modification so that clearly from drawing 9 , it turns out that the resonance 
electric field of the resonance spread in the direction of a long side are influenced, 
the resonance frequency of Resonance C is raised, two resonance joins together, 
and it operates as a band pass filter. 

[0042] Drawing 10 and drawing 1 1 are the typical top views and bottom views 
showing the important section of the band pass filter concerning the 2nd example 
of this invention. In the band pass filter 21 of the 2nd example, as a dielectric 
substrate 22, it is 300 micrometers in thickness and what consists of an oxide of 
Mg, Si, and aluminum of specific-inductive-capacity epsilonr=7 is used. A metal 
membrane 3 and the I/O coupled circuits 5 and 6 are constituted like the 1st 
example by the top face of the dielectric substrate 22. Moreover, as shown in 
drawing 11 , the ground electrode 4 is formed in the inferior surface of tongue of 
the dielectric substrate 2. The description of this example is in the ground 
electrode 4 to form through tubes 4a and 4b. 

[0043] That is, in the field to which the metal membrane 3 and the ground 
electrode 4 have countered, through tubes 4a and 4b are formed so that two 
resonance may be combined. In this example, the rectangular through tubes 4a 
and 4b are formed for the flat-surface configuration so that through tubes 4a and 
4b may meet the part in which the shorter sides 3a and 3b at the time of 
projecting a metal membrane 3 caudad are located. 
[0044] Therefore, in the dual mode band pass filter 21, the part in which the 
resonance electric field of the resonance spread in the direction of a long side of 
a metal membrane 3 appear strongly is influenced by through tubes 4a and 4b, 
and the resonance frequency of the resonance C spread in the direction of a long 
side of a metal membrane 3 is raised like the modification shown in drawing 8 . 
And the magnitude is defined so that the above-mentioned resonance C and 



Resonance D may join [ through tubes 4a and 4b ] together. Let one side of 
through tubes 4a and 4b be 0.8mm of long sides, and 0.4mm of shorter sides in 
this example. 

[0045] A continuous line K and a broken line L show the frequency 
characteristics of the dual mode band pass filter 21 of this example to drawing 
12 . A continuous line K shows a reflection property and a broken line L shows a 
passage property. For a comparison, the frequency characteristics of a resonator 
51 are combined with drawing 12 , and are shown. Also in the 2nd example, it 
turns out that two resonance is combined by formation of through tubes 4a and 
4b so that clearly from drawing 12 . 

[0046] In addition, in the 1st example and modification, although specific 
inductive capacity prepared the remaining part and a different part in the 
dielectric substrate and prepared the through tube in it in the 2nd example at the 
ground electrode in order to control resonance electric field, these approaches 
may be used together. That is, the 1st example and 2nd example may be 
combined. 

[0047] Moreover, in the 1st and 2nd example, although the metal membrane 3 
had the rectangular configuration, it is not limited especially about the 
configuration of a metal membrane 3, but can be made into the configuration of 
arbitration. But in order to generate two resonance modes of different resonance 
frequency, it is desirable to use the metal membrane which has a longitudinal 
direction and the direction of a short hand. 

[0048] Moreover, as a concrete flat-surface configuration of a metal membrane, a 
rectangle, a rhombus, a regular polygon, a round shape, or an ellipse form can 
be made into various configurations. Moreover, although the metal membrane 3 
was formed in the top face of the dielectric substrate 2 in the 1st and 2nd 
example, a metal membrane 3 is formed in a height location with a dielectric 
substrate, and its potato is good. Similarly, as long as it can counter through a 
metal membrane 3 and a dielectric substrate layer also about a ground electrode, 
there is not necessarily no need of being formed in the inferior surface of tongue 



of the dielectric substrate 2, and it may be formed in the dielectric substrate. 
[0049] Furthermore, the dual mode band pass filter which has TORIPU rate 
structure may be constituted by forming a metal membrane in the middle height 
location of the dielectric substrate 2, and forming a ground electrode in the top 
face and inferior surface of tongue of a dielectric substrate. 
[0050] 

[Effect of the Invention] In the dual mode band pass filter concerning this 
invention, the metal membrane for constituting a resonator is formed in the 
dielectric substrate, and the I/O coupled circuit is combined so that two 
resonance modes may occur in this metal membrane. And since it is carried out 
if the specific inductive capacity of some dielectric substrates of the field where 
the metal membrane and the ground electrode have countered through the 
dielectric substrate layer is the remaining specific inductive capacity and 
remaining ** of a part so that two resonance modes may join together, two 
resonance modes are combined and the property as a dual mode band pass 
filter can be acquired. 

[0051] The configuration of the metal membrane which constitutes a resonator 
from a conventional dual mode band pass filter does not have constraint, or such 
constraint does not exist with the dual mode band pass filter concerning this 
invention to constraint having been in the location at the joint of an I/O coupled 
circuit. Therefore, the degree of freedom of a design of a dual mode band pass 
filter can be raised sharply. 

[0052] And bandwidth can also be sharply adjusted by changing the location of 
the dimension of the above-mentioned metal membrane, the dimension of the 
dielectric substrate part into which specific inductive capacity differs from the 
remaining part, or the joint of an I/O coupled circuit. 

[0053] When the part carried out if the specific inductive capacity of a dielectric 
substrate layer is ** is constituted by the cavity established in the dielectric 
substrate, two resonance modes can be easily combined with a dielectric 
substrate only by forming a cavity. 



[0054] The metal membrane for constituting a resonator is formed in the 
dielectric substrate, and it consists of dual mode band pass filters concerning 
invention of the 2nd of this application so that an I/O coupled circuit may be 
combined with this metal membrane and two resonance modes may arise, and - 
this - in the part which the metal membrane and the ground electrode have 
countered, notching is formed in the ground electrode so that two resonance 
modes may join together. Therefore, like the 1st invention, two resonance modes 
are combined and the property as a dual mode band pass filter is acquired. 
[0055] Also in the 2nd invention, there is no constraint of the location of the 
configuration of a metal membrane or the joint of an I/O coupled circuit which 
constitutes a resonator, therefore the degree of freedom of a design of a dual 
mode band pass filter can be raised sharply. 

[0056] And bandwidth can be sharply adjusted by changing the location of the 
through tube prepared in the above-mentioned ground electrode or the 
configuration of notching, and the joint of an I/O coupled circuit, or the dimension 
of a metal membrane. 

[0057] Therefore, according to the 1st and 2nd invention, the dual mode band 
pass filter of the bandwidth considered as a request can be offered easily. In the 
1st and 2nd invention, the metal membrane is formed in the 1st principal plane of 
a dielectric substrate, and when the ground electrode is formed in the 2nd 
principal plane, the dual mode band pass filter concerning this invention can be 
easily constituted by forming the electric conduction film in both sides of a 
dielectric substrate. 

[0058] In the case of the configuration in which the above-mentioned metal 
membrane has a longitudinal direction and the direction of a short hand, the 
resonance mode which is two from which resonance frequency differs can be 
generated easily. But since especially the flat-surface configuration of a metal 
membrane is not limited, in the 1st and 2nd invention, it can offer the dual mode 
band pass filter using the metal membrane of various configurations, for example, 



can make it the configuration of arbitration, such as a rectangle, a rhombus, a 
regular polygon, a round shape, or an ellipse form. 



[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
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1 .This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The perspective view of the dual mode band pass filter of the 1st 
example of this invention. 

[Drawing 2] The typical top view showing the important section of the dual mode 
band pass filter of the 1 st example. 

[Drawing 3] The perspective view for explaining the resonator prepared for the 
comparison. 

[Drawing 4] Drawing showing the frequency characteristics of the resonator 
shown in drawing 3 . 

[Drawing 5] The typical top view for explaining the part in which resonance 
electric field appear strongly in the resonator shown in drawing 3 in the case of 
the resonance which meets in the direction of a long side of a metal membrane. 
[Drawing 6] The typical top view for explaining the part in which resonance 
electric field appear strongly in the resonator shown in drawing 3 in the case of 



the resonance which meets in the direction of a shorter side of a metal 
membrane. 

[Drawing 7] Drawing showing the frequency characteristics of the resonator 
prepared for the 1st example and a comparison. 

[Drawing 8] The typical top view for explaining the dual mode band pass filter 
concerning the modification of the 1st example. 

[Drawing 9] Drawing showing the frequency characteristics of the resonator 
shown in the modification shown in drawing 8 , and drawing 3 . 
[Drawing 10] The typical top view showing the important section of the dual mode 
band pass filter concerning the 2nd example. 

[Drawing 11] The bottom view of the dual mode band pass filter of the 2nd 
example. 

[Drawing 12] Drawing in which preparing for for the dual mode band pass filter of 
the 2nd example, and a comparison, and showing the frequency characteristics 
of a resonator. 

[Drawing 13] The typical top view showing an example of the conventional dual 
mode band pass filter. 

[Drawing 14] The typical top view showing other examples of the conventional 
dual mode band pass filter. 

[Drawing 15] The typical top view showing the example of further others of the 
conventional dual mode band pass filter. 
[Description of Notations] 

1 - Dual mode band pass filter 

2 - Dielectric substrate 

2a, 2b - Specific inductive capacity is a high part relatively. 
2c, 2d -- Cavity 

3 - Metal membrane which constitutes a resonator 
3a, 3b - Shorter side 

3c, 3d -- Long side 

4 - Ground electrode 



4a, 4b ~ Through tube 

5 6-- I/O coupled circuit 

1 1 - Dual mode band pass filter 

21 -- Dual mode band pass filter 

22 - Dielectric substrate 
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